A real-time PCR assay for differentiating pathogenic Anaplasma phagocytophilum from an apathogenic, woodrat-adapted genospecies from North America.
Anaplasma phagocytophilum is a tick-transmitted bacterial pathogen of humans and animals comprising strains that cause clinical disease in people, dogs and horses (the pathogenic A. phagocytophilum "genospecies") and more distantly related strains. A rodent-adapted genospecies named DU1, found primarily in woodrats, is unable to infect horses. We developed a real-time PCR (RT-PCR) assay, which targets an 85 base pair region of the ank gene and is specific for the pathogenic genospecies of A. phagocytophilum from North America. Thirty DNA samples from A. phagocytophilum RT-PCR-positive rodents and ticks for which the ank gene had previously been sequenced and had been identified as either the pathogenic genospecies or DU1 were used for validation. All nine samples with the pathogenic genospecies tested positive using the new RT-PCR and all 21 samples with the DU1 genospecies tested negative. Two strains from which the whole genome has been sequenced and are known to be pathogenic (A. phagocytophilum, strain HZ isolated from a human from New York and strain MRK isolated from a horse from California) both tested positive using the new RT-PCR assay. We also tested blood from 20 horses and six dogs that were RT-PCR-positive using a previously validated RT-PCR protocol: all were PCR-positive using the new assay as well. The assay has high efficiency and reproducibility and there was no cross-reaction with related and tick-borne bacteria tested, although the assay cross-reacts with the ungulate-adapted genospecies Ap-Variant 1. This new RT-PCR assay will aid in future research on the ecology and epidemiology of A. phagocytophilum by allowing researchers to easily identify the pathogenic genospecies in reservoir hosts and vectors.